Azithromycin is an azalide antibiotic. On the basis of data in adults, azithromycin appears to have a greater distribution into tissues, a longer elimination half-life, and a lower incidence of adverse effects than the macrolide antibiotic erythromycin. However, little about the pharmacokinetics of azithromycin in children is known. The objective of our study was to characterize the pharmacokinetics of azithromycin after oral administration of multiple doses of suspension to children with streptococcal pharyngitis. Fourteen children (6 to 15 years of age) received a single oral dose of 10 mg of azithromycin per kg of body weight on day 1 followed by single daily doses of 5 mg/kg on days 2 to 5. Each child fasted overnight before receiving the final dose on day 5. Blood samples were collected at 0, 0.5, 1, 2, 4, 6, 8, 12, 24, 48, and 72 h after this last dose. Concentrations of azithromycin in serum were measured by a specific high-performance liquid chromatography-mass spectrometry method. The mean + standard deviation for maximum concentration of drug in serum, time to maximum concentration of drug in serum, and area under the curve (0 to 24 h) were 383 142 ng/ml, 2.4 + 1.1 h, and 3,109 + 1,033 ng. h/ml, respectively. Concentrations in serum at 0 h (predose) and at 24, 48, and 72 h after the final dose were 67 31, 64 24, 41 + 17, and 29 + 14 ng/ml, respectively. Thus, once-daily administration of azithromycin resulted in sustained systemic exposure to the drug.
by the U.S. Food and Drug Administration for use in adult patients. For the treatment of streptococcal pharyngitis in adults, a 500-mg dose on the first day is recommended followed by 250 mg once daily for the next 
days (3).
On the basis of data in adults, azithromycin has a greater distribution into tissues, a longer elimination half-life, and lower incidence of adverse effects than erythromycin (1, 3, 6, 8) . These pharmacokinetic features allow administration of once-daily doses and shorter duration of therapy for various infections including streptococcal pharyngitis.
Azithromycin may be effective in children with respiratory infections. Little is known, however, about the pharmacokinetics of azithromycin in children. The purpose of our study was to determine the pharmacokinetics of azithromycin after oral administration of multiple doses of suspension in children with streptococcal pharyngitis. Fourteen patients (5 male, 9 female, 6 to 15 years of age) were enrolled in the study. Baseline laboratory tests (complete blood count with differential and platelet count, serum chemistry, and urinalysis), a physical exam, and clinical evaluation were performed. Five days of therapy with azithromycin (40-mg/ml suspension) were begun, with a single dose of 10 mg/kg of body weight given on day 1 followed by single daily doses of 5 mg/kg on days 2 to 5. The actual doses administered may have differed slightly, depending on the patient's weight, because fixed doses of 220, 300, 400, and 500 mg were given for the first 10-mg/kg dose and fixed doses of 120, 160, 200, and 250 mg were given for the 5-mg/kg doses. The first doses of azithromycin were measured and administered by using a pediatric dosing syringe in the hospital, and the syringe with the appropriate dosing mark was given to parents for giving doses at home.
MATERIALS AND METHODS
Patients were sent home with instructions to parents about azithromycin therapy emphasizing that the drug should be given at least 1 h before or 2 h after meals. The once-daily doses were given at home for days 2 through 4. The medication bottles were weighed before dispensing the first dose and after dispensing the last dose to assess patient compliance. Each child fasted overnight before receiving the AZITHROMYCIN Concentrations of azithromycin in serum were measured by a specific high-performance liquid chromatography-mass spectrometry method (5) . The drug concentrations in the linear range extended from 10 to 250 ng/ml. The assay's accuracy and precision over that range were 13% or better. This high-performance liquid chromatography-mass spectrometry method, which required only 50 ,ul of serum, has been validated by comparison with the standard high-performance liquid chromatography method with electrochemical detection (10) .
The physical exam and laboratory tests done at baseline were repeated on day 6. Parents were also questioned about any adverse effects of azithromycin therapy.
Mean and standard deviations were calculated for the observed peak concentrations in serum (Cm.), time to achieve peak concentrations in serum (Tm.), and area under the concentration (in serum)-time curve from 0 to 24 h (AUCO24) as calculated by the linear trapezoidal method.
RESULTS
The mean + standard deviation Cma., Tm., and AUCO, 24 in our 14 patients were 383 + 142 ng/ml, 2.4 + 1.1 h, and 3,109 + 1,033 ng. h/ml, respectively. Data for individual patients are provided in Table 1 . Figure 1 shows the mean concentration (in serum)-time data for all patients.
Concentrations of azithromycin in serum just before the last dose (0 h) and at 24 h after the last dose were 67 + 31 and 64 + 24 ng/ml, respectively, suggesting that a steady state may have been achieved after 4 days of therapy. Concentrations in serum at 48 and 72 h were 41 + 17 and 29 + 14 ng/ml, indicating that the dosage regimen used in the study provided a systemic exposure to azithromycin for at least 72 h after the final dose.
The measurement of bottle weights indicated that the patients had used the drug amounts as expected. All patients were compliant. Azithromycin was well tolerated. No significant laboratory abnormalities or any adverse effects due to azithromycin therapy occurred in any patients.
DISCUSSION
Our results demonstrate that the concentrations of azithromycin in serum achieved in children with streptococcal pharyngitis were similar to those reported for adults (2) . Furthermore, detectable concentrations of azithromycin were present in the sera of all patients not only throughout the 24-h dosage interval but also at 72 h after the last dose given on day 5 of therapy.
These data indicate that once-daily administration of azithromycin resulted in sustained systemic exposure to the drug and was well tolerated in pediatric patients. Exposure was comparable to that seen in adult, healthy volunteers after treatment with a similar regimen (2) . However, specific dosage recommendations for the treatment of streptococcal pharyngitis should await completion of the ongoing multicenter efficacy studies. On the basis of our experience, however, azithromycin appears to offer both the ease of once-daily drug administration and a favorable safety profile. 
